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DECLARATION OF UNOBVIOUSNESS 
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I henaby cerWy that this correspondence Is 
being deposited with the United States 
Postal Service by Rrst Class Mail on the 
date indicated above and Is addressed 
to the Assistant Commlssfoner of Patents 
and TradertBrktf^Wash/gton, D.C. 20231 



Hon. Commissioner of 
Patents and Trademarl^s 
Washington. D.C. 20231 



Sir: 

I, Vadim DAVANKOV, residing at Leningradslcoe Shosse, 
112/1. K3 KV825, Moscow 121)445. Russia, am a coinventor of the above 
identified application. I hereb/ confirm that I am Head of Laboratory of 
Stereo Chemistry of Sorption F rocesses of INEOS of Russian Academy of 
Sciences, Moscow, a member of Russian Academy of Natural Sciences. 
Professor and Doctor of Scie-nce. I am also a member of American 
Chemical Society, titular member of lUPAC. Vice Chainnan of Scientific 
Counsel on Adsorption Chromotography at the Russian Academy of 
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Sciences, and Chairman of the Section of the Liquid of Chromotography. I 
am a member of the Editorial Board of magazines, inventor of and coinventor 
of patents including U.S. patents, and author and coauthor of numerous 
scientific applications. 

I familiarized myself with the Office Action in the above 
identified application, in which the Examiner applied some grounds for 
objections and rejections. In connection with this, I would like to express my 
opinion about unobviousness of the present invention as well as about other 
issues. 

As for the Examiner's formal rejection of the claims, I believe 
that it is not necessary to provide the information about the actual number 
of particles amount of the material in the system, since it depends on 
practical requirements and clinical parameters for passing blood through the 
polymeric material, in particular the quantity of blood, the speed of passage 
of blood, etc., etc. I believe that the type of beads or materials used for 
producing the beads are disclosed in the application on page 12, and defined 
in claims 9, 10 and 11. The relative functions and/or structure of 
hydrophobic/hydrophilic, mesoporous/macroporous materials, as well as 
binding of endotoxins or superantigens and cytokynes are generally known 
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in sorption technique. A hydrophobic/hydrophiiic material is, 
correspondingly, a material which repels aqueous media or attracts aqueous 
media. It is also well established that polar polymers are hydrophilic and 
non-polar polymers are hydrophobic. The mesoporous and microporous 
particles are also known in the art, and also on page 10, in paragraph 2 and 
page 11 in paragraph 2 the corresponding description is provided, which 
would be sufficient for practicing of the invention. The nature of binding of 
endotoxin as well as superantigens and cytokines is described in the 
specification, and an example is given to illustrate this feature. Also, the 
corresponding part of the specification has been amended to clarify this 
feature. The background of the invention also specifically explains the 
relationship between endotoxins, superantigens, cytokines, and infection or 
sepsis. 

I therefore declare, based on my experience and expertise, that 
in my opinion the application sufficiently answers the questions raised by the 
Examiner and sufficiently discloses the invention to be practiced by a person 
of ordinary skill in the art. 

As for the patents applied by the Examiner against the claims, 
the patent to Matson has a reference to inflammatory mediators, such as 
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cytokines, and endotoxins, and discloses a possibility of using various 
particles. However, it does not disclose a system in which a particulate 
hemocompatible material includes a first group of macroporous particles 
which are hydrophobic and positively charged to provide adherence of 
endotoxins to an inner surface of the particles, and a second group of 
mesoporous particles which are hydrophobic and not charged so that 
cytokines and superantigens adhere to an inner surface of the particles of 
this group, so as to simultaneously purify blood from endotoxins, cytokines 
and superantigens and thereby to treat serious infections and sepsis. The 
general statement about the possibility of using certain particles does not 
provide any hint in the patent to Matson for a particular hemocompatible 
material which would be similar or identical to the material disclosed in this 
present application. 

The patent to Davankov teaches sorbents for removing blood 
toxicants, comprising a hypercrosslinked styrene resin with a surface 
modified to be biocompatible. However, this reference also does not teach 
the above mentioned new features of the present invention. 

Based on my expertise and experience, I hereby believe that 
it can not be considered as obvious to arrive at the invention disclosed in the 
present application either from the teaching of the patent to Matson, or from 




the teaching of the patent to Davankov, or from any connbination of these 
references, since both references are completely silent of the new features 
of the present invention defined in the claims. It is believed that the 
references can neither anticips.te the present invention nor make it obvious. 

I am also enclosing my curriculum vitae to confirm my 
qualification to sub it the above-presented about the issues raised by the 
Examiner in the Office Action. 

I hereby declare that all statements made herein of my own 
knowledge are tme and that all statements made on information and belief 
are believed to be true; and fuither that those statements were made with 
the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false statements may 
jeopardize the validity of the apolication or any patent issued thereon. 

V. DAVANKOV^ 
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CURRICULUM VITAE 

Oavankov Vadim Alexandrovlch 

Head cf LABORATORY FOR STEREOCHEMISTRY OF SORPTION PROCESSES 

Nesmeydiiov-histitute of Element -Organic Compoimds (INEOS), Russian Acederm' of Scieiises. Moscow 

Professor, Dr. Sci., Member cf Russian Academy of Natural Sciences 

Moscow 1 19991, INEOS, Vavilov Str. 2S, Russia 

Tel 7-09'5-135-647;; Fax 7-Ct95-135-647l; Email daviank@ineos ac.ru 

Personiil data: Bom - November, "20, 1937 i:i Moscow, USSR 
Married, two childrei; aged 42 and 29 

Ac^identic Degrees: 

Tne Technical Universit>-in Dresden, DDR; 1962, Dresden; 

Ph.D. - 1966, "Svnthesis and Investigation of Diss^THtnetric Ion E.Kchange Resins", IN'EOS, 
MoscC'W; 

Dr. Sc. - 1975, *'Ligand Exchange Chromatography of Racemic Mixtures'', INEOS, Moscow; 
Professor - 19S0 - INEOS, Moscow. 

Visiting Professor - 1993 - University Paris Nord, Fans, France; 

1997 - Nankai University, TiaiUzin, China 

Professional Experience: 

1975-pre3ent: Head cf Department for Stereod^emistiy of Sorption Processes at the 
Nesmeysnov histitute of C>rgano -Element Compounds, Moscow; 

1962-1954 successively. Post-graduate student, junior research fellow, senior research fellow, 
head of Department, deputy Dir^lor (1 588- 1994) of ti:e Nesmeyanov Institute of Organo-Element 
CoinpouiiGs, Russian Academy of Sciences. 

Membership In Sctentlflc Associations and Working groups: 

since 1992 - Elected member of the American Chenrical Society, 
since 1992 - Associated member (since 1996 -titulai* member) of lUPAC, (Analytical 
Chemistry); 

since i9S9 - Chainuan of the Scientific Council on Chromaiography at the Russian Academy 
of Sciences; 

since 19S3 - Chairman of tl\e Section for Molecul?j Liquid Chromatography of the above 

Council; 

M ember of edit on al bo ards o f the foil owing j oumal s: 
"Zhiunal Fhisicheskoi Khimii" (Russia), "Chirality", "Journal of Chromatography", "Ciuomatcgraphia", 
"Reactive and Functional Pol>•meIs^ "Journal of Biochemical and Biophj-sical Methods'^; for several 
years in the past also of journals "BioTechniques", "Journal of Phaimaceutical and Biomedical 
.Analysis", "Joixmal of High Resolution Chj-omalography", "Isolation and Purific£tior.'\ 

Awards: 1978 - M.Tswett Medal for Chiomatography, USSR Acad. Sci. 

1952 - Diploma for the scientific discovery "Participation of achiral m.olecula:- structures in the 
cbiral recogrdtion cf enantiomers by achiral selector", Russia 

1956 - State A^\•a^d of Russian Federation for Science and Technolog>-. 

1999 - *'ChiraIity Medal 1999" - international gold medal for outstanding contributions to the 

field of stereoohenisiry 
Fields of Scientific Interest: 

chromatographic resolution of enantiomers. 

ligand exchange chromatogiBphy, 

synthesis of polymer-coeted ir^croporous silica gels as newtvpe of H?LC pacbng materials, 
svnthesis aac investigation of hypercross linked pob.'styTene netwoiks and adscrbenUi, 
stereochemistry of cooirlination ccanpounds, 
enantioselective catalysis, 
polvmen for hemo perfusion. 
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Most important achievempnts: 

1. As early as 1968, Davankov filed patents on resolution of racemic amino 
acids into constituent enantiomers. With the HPLC technique not jet developed at 
that time, he prepared his CSPs by binding chiral amino acids to crosslinked 
polystyrene beads and, as a consequence, his experiments were of micro-preparative 
scale. He suggested complexing to transition metal ions, e.g., copperf ll) ions, as a 
means of enhancing interactions between the bonded chiral selector and the 
enantiomers to be separated, which comprised the distinguishing feature of ligand 
exchange chromatography. Due to extremely high enantioselectivity of formation of 
the above mixed-ligand complexes, he was able to demonstrate a base-line resolution 
of 0.5 g D,L-proline into enantiomers, as well as enantiomers of numerous amino 
acids, hydroxy acids, amino alcohols, diamines. H. Walton called these results 
"triumph of ligand e.xchange chromatography". A series of intensive studies into the 
mechanism of chiral recognition of amino acids followed, which resulted in the 
discoverv' of enantioselectivity in the formation of temar\^ copper(ll) complexes 
incorporating amino acids, diamines and dicarbonyl compounds. For the first time, 
kinetic enantioselectivity of formation of labile complexes was demonstrated. While 
synthesizing various CSPs, Davankov suggested dynamic coating of commercially 
available reversed phase HPLC columns with hydrophobic chiral ligands. These 
''Davankov columns'' remain popular and useful in the enantiomeric analysis of 
natural and non-natural amino acids (Regis Technologies, USA). Ver>^ important are 
studies into mechanism of chiral recognition and, especially, discovering the 
''Participation of achiral molecular structures in the chiral recognition of enantiomers 
by a chiral selector" (Diploma for Scientific Discover^', USSR, 1992). 

Results of above studies in the field of stereochemistiy and chiral ligand 
exchange chromatography are summarized in a series of systematic reviews, for 
instance: 

Ligand Exchange Chromatography, V ADavankcv, J.DNavratil, H.F.Walton, CR.C-Pre.ss, 
Boca Raton, USA, 1988 

30 Years of chiral ligand exchange, VA Davankov, Enantionier, 5 (2000) 209-223 

2. Equally important and unexpected are introduced by Davanko^' 
'Inpercrosslinked" polystyrene net^voiics, peculiar hydrophobic materials which show- 
strong swelling in any liquid media, including water. New generation of polystyrene- 
type adsorbing materials emerged tmanufactured by Purolite Int., Wales. LIK) on the 
base of these novel rigid spacious networks. They proved extremely useful in large 
scale adsorption technologies, as a novel solid phase extraction materials in anal>tical 
chemistr\% and as j^ersj^ective column packing in HPL(>. The concept also allowed the 
synthesis of "nanosponges", ftindamentally new, intramolecularly h>percrosslinked, 
macromolecular species. 

Hypercross-linkedpolyst^/rene and its ix^tentials for liquid chromatography: a m:ni-reviev, 
V.Davankov, M.Ts>xirupa, M.Ilyin, LPavlova, J. Chromatogr. A, 965 (2002) 65-73 
Sorption of organic compounds from aqueous media by b^ercrosslinked 
polystyrene scrbents "Sn/rosorb", IvlP.Tsywupa, L.A.Maslova, A.LAndreeva, 
T A Nlrachkcvskaya, V.ADavankov, Reactive Polymers, 25 (1995) 69-78 
Hypercro-sslinked ]X'!ysr>'rene; A polymer in a non-classical physical stats, 
AV.Pastukhov, VI.P.Tsv'umpa, VA.Davankov, J. Polymer. Sci. B, Polymer Phys.. 
37(1999)2324-2335 

Fornvition of regular clusters through self-association of intramolecularly hvpercrosslinkec 
poiyst\Tene-rvpe nanosponges, V.ADavankov, G l.Timofeeva, M.M.llyin, M PTs:/urupa, J. 
Polymer ScL, Part A: Polymer Chem., 35 (1997) 3847-3852 
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3. Davankov developed a highly effective pol\Tneric ad.sorption material for a 
selective removal of toxic proteins ("middle molecules") from blood. Having special 
hemocompatible coating of the surface, the material successfully passed clinical trials 
in the VSk. It offers new perspectives in treatment of patients v^ith kidney failure, 
septic shocks, etc. A company RenalTech Int., (New York) aims commercialization of 
this new technology (see web-site vy>\w,reMtep_b/-?P^^ 

V.Davankov, L.Pavlova, MTsj-orupa, J.Brady, MBalsarrio, E.Yousha, PolyTneric adsorbent for 
removing toxic proteins from blood of patients with kidney tailure, J. Chromatogr. B, 739 
(2000) 73-80 

4. In the year 1996 Davankov started a scientific discussion on 
reconsideration of the physical meaning of corrected retention volume, the most 
important retention parameter in gas chromatography. As a result, incorrect 
interpretation an3 improper use of these values, that lasted for over 50 years, was 
revealed and corrected, which opens clear way for using gas cliromatography as a 
precise measurement teclinique for determination of thermodynamic parameters, in 
addition to the traditionally successful use of GC as an outstanding anal>iical 
technique. 

V.A.Davanko\*, Retention parameters in gas chromatography, lUPAC Recommendations 2001, 
Par: B. Pure & ,\ppl. Chem., 73 (2001) 982-992 

5. In recent years, a series of new chiral P,N-bidentate ligands of phosphite 
and amino phosphite type have been synthesized and successfully tested in numerous 
asymmetric catalysis processes, showing high chemical and enantiomeric yield (up to 
98 % ee). 

Novel P,A^-bidentate phosphite ligands in asymmetric cualysis, K.N. Gavrilov, O.G. Bondarev, 
A.V. KorosMev, A.I. Polosukhin, V.N. Tsarev, N.E. Kadilnikov, S.E. Lyubimov, Aj\. 
Shir>^aev, S.V. Sheglov, H.-J. Gais, V.A Davankov, Chirality, in press 

Publkations - V.A. Da\'aiikov authored and co-authored rnoie thai: 500 sdeutilic papers and patents. 
He also published a book on "Ligand Exchange Chromatography' (CRC-Press, USA, 19S8) and 
contributed many chapters to seven collective monograpliS. 

Some most important recent publications of V.A.Davankov in 
international journals: 

401 Sorption of organic compounds from aqueous media by h\*percrosshnked pol%'styTene sorbents 
"St>T03orb", Reactive Polymers, 25/1, 69-78, 1S95, M.P.Tsyurupa, L A.Maslova, A.I.Andreeva, 
T. A. M4*acl'i:ov3kaya, V.A. Da\-ankov 

402 Use of hv-percrosslinked pol>'st\Tene sorbents "Styrosorb" for solid phase extraction of phenols 
fTom\vaten Fresenius* J. Anai. Chem., 352, 7/S, 672-675, 1995, M.P T5>"urupa, M M.Dyin, 

A. I. Andree va, V A . Davai^icov 

404 ^JMR investigations of the enantiomeric excess eiTects in solutions v,- th week intermolecular 
EBSOciation, Chirality, 7'5, 326-330, 1995, E.i.Fedin, V.A.DavarJcov 

418 From a dissolved polys t)Tene coil to ar. intramoleculeiiy hypercrosslmked "nancsponge\ 
Macromolecules, 29/26, S59S-S^03, 1996, V.A.Davankov, M.M.ilyin, M.P.Tsyiirjpa, G.I.Timcfee\*a. 
L.V.Dubrovina 

423 Pol^ineric materials with a novel type of porosity, in Characterization of Porous Solids IV, Eds. 

B. McEnaney, T.J.Mej's, J Rouquerol, F. Rodriguez- Reinosc, iCS.W.Sing, JCKUnger. The Royal 
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Society ofChemistry, 1997, 398-4C5, M.P.Tsyunjpa, A S.Shabaeva, I..A.Pavio\'a, T. A Mrachkovskaya, 
V.A.Davankov 

425 Ihe trae physical meaning of the corrected retention volmnes in GC. Chromatographia, 44, 5/6, 
279-282, 1997, V.ADavankov 

427 Hypercrosslinked pol^^tvrepie: a polymer in anon-classical physical state, Dokiady Russian Acad. 
Sci., 352/1, 72-73, 1997, M.P.Ts)U-upa, A.V.Pastukhov, V.A.Davankov 

429 Tne nature of chiral recognition: Is it a 3-point interaction?, Chlrallty, 9/2, 99-102, 1997, 
V.A.Davankov 

431 Analytical chiral separationmethods. Pure & Appl. Chem^ 69/7, 1469-1474, 1997, 
V.A.Davankov 

433 Fonretion of regular clusters through self-association of intramolecularly hypercrosslinked 
polystyrene-type nanosponges, J. Polymer Sd., Part A: Polymer Ghent, 35, 3S47-3S52, 1997, 
V.A.Da\^.kov, G.I.Timofeeva, M.M.Uyin, M.P.Tsyumpa 

456 Averaging the pressure and flow rate of the earner gas in a gas chroine.tographic column, 
V.A.Davankov, L.A.Onuchak, S.Yu.Kudiyashov, Yu.I.Arutyunov, Chromatographia, 49, No 7/S, 449- 
453, 1999 

458 Investigation of the properties of hypercrosslinked polystyrene as a stationary phase for high- 
perfoimance liquid chromatography, N.A.Perjier, P.N.Nesterenko, M.M.Dyin, M.P.Tsyirrupa and 
V.A.Davankov, Chromatographia, 50, 9/10,611-620, 1999 

463 Hyperaosslinked polystyrene: A polymer in a non-classical physical stale, J. PoljTner, 
Sci. B, Polymer Phys., 37/17, 23 2 4-23 33, 1999, A.V.Pastukhov, M.P.Tsyurupa, 

V A.Davvuvkov 

474 Polymeric adsorbent for removing toxic proteins from blood of patients with kidi'.ey failure, 

V Davankov, LPavlova M.Tsyurupa, J.Brady, M.Balsamo, E. Yousha, J. Chromatogr. B, 
Biochemical Applications, 739 (2'X;0) 73-80 

490 Method ofsnd material for purification of physiological liquids of oiganism, and method of 
producing the material, Pat. USA 6,136,424, Oct.24 2000, V.Da\'ankov, M.Tsy-irupa, L.Pavlova, D.Tur 

494 30 Years of chiral ligand e>: change, V. A Davankov, Enantiomer, 5/3-4, 209-223 ( 2000) 

495 Ligand exchange cliromatography, V.A.Da\'ankov, Encyclopedia of Separation Sciences, III, 
Chiral Separations, 2369-23S0 (2000) 

50 1 Evaluation of a hypercrosslinked polystyrene, MN-200, as a sorbent for the precoucentration of 
volatile oiganic compounds in air, M.P.Baya, P.A.Pariayotis, V. A. Davankov, J. AO AC Int, 83/3, 579- 
583 (2000) 

504 Complexation properties of amincphosphites bearing phosphoms and nitrogen atoms in six- 
msmbered cycles, A.V.Korostylev, O.G.Bondarev, A.Yu.Kovalevsky, P.V.Petrovskii, V.A.Davankov, 
K. N.Gavrilov. Inorg. Chim. Acta, 312, 1 17-124 (2001} 

505 Iminophosphites as new chiral P,N,-bi dentate ligands, K.N.Gavrilov, A.l.Polosukhin, 
O.G.Bondarev, A-V.ICorostylev, S.E.Lyubimov, A.AShiiyae-/. Z.A.Starikova, V.A.Dax'ankov, 
Mendeleev Comimin., 2001, 33-35 

507 Retention parameters in cbjomatoeraphy. Pan B. Retention pamneters in gas ciuiomatography, 
V.A.Davankov, Pure & AppL Chem.r73, 969-992, 2001 
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508 Platiii'am-containiiig h>per-cross-linked pol>5t>Tene as a modifier-free selective cataipt for L- 
sorbose oxidation. S.N.Sidorov, I V. Vclkov, V.A.Davankov, M P.Tsyurip-d, P.M.VEdetsky, 
L.M.Bionsteiii, R.Kariinsey, JAV.Zwdiizigei, V.G.Matveeva, E.M.Suln^^, N.L.Vakina E.A.Wilder, 
R J.Spontak, J. Am. Cheili. Soc, 123, 10502-10510 QOOl) 

510 H)'pen3-oss4 inked polystyrene and its potentials for liquid chiromatography, V.Da\-ankov', M.llvin, 
MTsyurupa, R.^f^osov.AppUcaHon of Theory to the Understanding and Practice of Chromatography. 
An Internationa! Symposium in Honor ofDr LR Snyder, Ellecom, Tne Netherlands, June 2001 

513 Phosphate d^vatives of (2R>2-p>Tolidin-l->i-butan-l-ol; SNT.thesis, chelafcon, with riiodiura(I) and 
testing in the palladium-catal>3ed all>iic alk>dation, A.I.Polosukhin, O.G.Bondarev, A.V.K.orost>iev, 
R.HilgiBf, V.A.Davankov, K„N.Gavrilov, Inorg. Chini. Acta, 323.0-2, 55-61 (2001 ) 

515 New chiral phosphite ligands bearing sp"-ritrogen; complexation properties and Pc -catalysed 
eriantioselective sllylic alV:>4alion. A.i.Polosukhin, O.G.Bcndares', S.E.Lyubimov, A.V.:<orostyiev, 
R A.Lv-ssenko, V.A.Davankov, K.N.Gavrilov, Tetrahedron: Asymmetry, 12/15, 2197-2204 f2001) 
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